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[57] ABSTRACT 

A self-contained sensing unit to be mounted on air duct 
between the filter and blower to monitor the condition 
of the filter. The sensor has a probe to be inserted into 
the duct downstream of the filter. The probe is in fluid 
communication with a bellows. When the filter be- 
comes clogged, a negative pressure in the duct actuates 
the bellows which in turn closes a circuit from a battery 
to a signaling device. 

5 Claims, 3 Drawing Sheets 
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„ ^ ^ ability, and the ease of installation found in the instant 

CLOGGED FILTER INDICATOR invention. 

BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 
This invention relates to a clogged filter indicator of 5 . ^ 0VCTaU ob J ect of toe present invention is to pro- 
durable construction, low cost, and of simple installs ^ a dirty fflter sensor of reliable design and low cost 
tion which can serve as a visual or audible indication ^ make lt attractive for mass market, 
when an air filter is clogged. It is well known that a . anothcr ob J ect of invention to design a self- 
dirty air filter will reduce the efficiency of all air han- , A °° ntmi f mte * condition sensor which can be easily 
dling systems in which an air filter is employed to re- 10 j? 0 ^ 1°] It ^ ftmace or on a duct t0 **** condi- 
move air borne contaminants. While the clogged filter °£ . * ^ t_« * , . 
indicator of this invention has general utility hfmost air fi£"^5^ mvwtem to provide the 
handling systems employing a filter, it hL particular ^S2to^ * battery and 
utility in residential heating and air conditioning sys- i< t* ic a « rt tw ~c *v « ^ . J , 
terns, and will be explained in that context. 15 JLVZSSF J ft* mvaOm to provide the 
t« „ f n t fflter condition sensor with a test switch to determine 
to these times of concern over energy usage, much ^ condition of the battery and indicating device 

i~ L ?T ^S* ^ ~ PU ^ C T?* ^ " * a object ofVhe invention tonS a filter 
miportance of keepmg the m. fitter clean. A dirty air cond ition sensor of two integrally molded fitted sec^ 
filter wnl^eatly reduce the efficiency of operation ofa 20 tions. The first section includes a circular well to re- 
heating and air conditioning system thereby increasing ceive a pressure sensing diaphragm, an extension tube to 
the cost of operation and wasting energy. connect the well with the pressure to be sensed, a plu- 
In the heatmg mode, a dirty air filter will reduce the rality of upstanding supports for a microswitch and a 
air flow to the furnace heat exchanger causing it to battery, and a plurality of tapped circular projections to 
operate at a temperature above its normal design range. 25 receive threaded fasteners. The second section is inte- 
This reduces the life expectancy of the furnace as well grally molded and acts as a cover for the first section 
as wasting energy in the increased temperature of the and supports a signal device and a test switch, 
flue gases leaving the furnace. Also, the system balance ™„™ — 

in the ductwork will be upset reducing the comfort BRIEF DESCRIPTION OF THE DRAWINGS 

level in the living space. 30 FIG. 1 is a schematic view showing the filter sensor 

In the cooling mode, a dirty air filter will reduce the m a typical residential heating and cooling system 
air flow to the evaporator coil thereby unbalancing the FIG - 2 k a par* schematic sectional view of the sen- 
heat load between the evaporator and compressor. This sor > 

can cause the evaporator to ice over further reducing FIG. 3 is a top plan view of the sensor housing show- 
air flow. Also, liquid refrigerant can flood back to the 35 kg ^ locati o n of the parts; 

compressor causing damage to the compressor valves . 4 a bottom view of the cover with the signal- 

and bearings. Service records show that many expen- mg device ies } switch; 

sive summertime service calls could have been avoided FIG " 5 *? a modification employing an adjustment and 

by the simple expedient of maintaining a clean air filter. 6 ^ a scne matic wiring diagram. 

In spite of the wide publicity given to the need to 40 DESCRIPTION OF PREFERRED 

maintain a clean air filter, field service experience indi- EMBODIMENTS 

cates that in a majority of the cases, the public fails to 0 

properly maintain air filters. Consumer surveys also . Refernn e now to figures of drawing, and in par- 
confirm this by noting that 80% of those surveyed do ticular to FIG. 1, the filter sensor 10 of the invention is 
not periodically check the air filter. Remedial action is 45 mounte d on a typical residential heating and 
taken only after noting a secondary effect such as re- [system 11. The system 11 comprises a blower 12 
duced air flow or high electric and gas bills draws m from a return duct 13 through an air 
It is clear from the above that a positive reminder in / 14 ^ «* upwardly through a heat 
the form of a signaling device is needed to alert the Crt e *<; han £ er 15 an air conditioning evaporator 16 into 
consumer that the filter is dirty. In this manner, an im- t 5? } 7 ' To ^plete the system, a gas 
portant savings in energy and in reduced service costs J ™* f *T * * PT °^t ™ 
can be effected source of heat If gas is used, a flue gas outlet 19 is 

A number of clogged filter sensing circuits have been P ^S^^^?^ F^"* ^combustion, 

invented as tvnifipd hu TT<c P«t Mn /toil «7 11x0 discharge duct 17 feeds conditioned air to the 

Nov H imtc f^M^l^vi^rS 55 v ^ ro °™°fthe^^ 

4751 501 S^mU^i^^^f X ?£ system of smaUer return ducts (not shown) wMch feed 

^ d i m 14 ' l 988 ' to B \ Gut ™ e into the main return duct 13 to complete the flow path, 

patent to Kurz shows a diaphragm responsive to the The filter 14 serves the important function Zov- 

pressure differential across an air filter. Movement of mg particulate matter floating in the^ such Z Zt 

the diaphragm beyond a predetermined pressure differ- «> p £ti c ies and lint These particles mustbe^emoved to 

ential actuates a signal lamp. The patent to Gut shows a preve nt them from collecting on the underside Tf the 

sensor to measure the pressure differential across a fil- evaporator 16 where they Jn block the 5 flow Re! 

V*T*£ the pressure differential sensor is m0 val of these particles also aids in reducing the accu- 

combined with a rate of flow signal to actuate an alarm mulation of dust in the living space 

^^^r^* 18 ^ * 65 ^ filter is located on the intake side of the blower 

While the above-mentioned patents do teach dirty and introduces a slight, but acceptable pressure drop 
filter sensing circuits, the prior art does not teach a filter into the system. Thus, as viewed in FIG. 1, the pressure 
sensor having the simplicity of construction, the reli- P A upstream of the filter is higher than the pressure Pi, 
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on the other side of the filter. The difference between tery 40. Four integrally molded corner posts 41 extend 

the pressures P*-Pz.= pressure drop or pressure differ- from the bottom of the housing to receive cover fasten- 

ential(PD). ing screws. 

The pressure in the intake and discharge ducts gener- The cover 21 shown in FIG. 4 is of an integrally 

ated by the centrifugal blower 12 is quite low and ordi- 5 molded construction and of a shape to enclose the hous- 

nary pressure gauges are not suitable, Duct pressures tog 20. Four integrally molded hollow corner posts 43 

are measured in inches of water using manometers. receive the fastener screws 42 to secure the cover to the 

Duct pressures at the inlet side of the blower are mea- housing when the screws 42 are threaded in posts 41. 

sured m inches of water vacuum while duct pressures The cover supports a test switch 44 and a signaling 

on the discharge side of the blower are measured in 10 de vice 45 which can be a light source or a buzzS~ 

SrlnllT^n STI^TS^ T™' * ^ FIG. 5 shows a modification of the invention wherein 
filter installed m the system of FIG 1 may generate a m adjustm ent is provided to adjust the pressure drop 
normal pressure drop of 0.1 to 0.2 inches of water A ^ sets off ^1^^ basic i^^S 

aSE m uT C - PreSSUre t0 M mch ? *e invention shown in FIG. 1 is designed with comp" 
of water. Although this mcrease may not seem as much, 15 wWo t, I «**fu- 

a pressure drop of 0.5 inches water across the filter wffl * t f 08 * 58 ^ design constants to 

drWically reduce the amount of air supplied the J^J^* 1 "? 2**°? ° Ut 

blower feature, special applications arise where it is desirable to 

Although the pressure drop across a filter will vary ^tlTl^ 8 
from one system to another depending upon the rate of 20 ^ same reference numerals used m FIG. 2 axe used 
flow, duct design, temperature and some other factors, "J 1 ? J * ^ en f y * e same components. In FIG. 5 a 
a drop of 0.1 to 0.2 inches water for a new filter to a ? prmg 46 15 f atta ° he ? to P°? on oflever 35 
residential system is reasonable. Referring back to FIG. by "S"? ° f f hook portlon 47 t^^ed into a hole 
1, starting with a new filter, the pressure drop would be P rov «ed the lever arm. The other end of the spring is 
about 0.1 inch water. In time, the filter will pick up dust 25 P?™ ed ™ enlargement 48 which is captured 
and lint on the upstream side causing an increase to the Wlthm a hoUow threaded screw 49. An L-shaped sup- 
pressure drop. When the pressure drop reaches 0.4 to P ort *™ has the longer leg 50 secured to the housing 20 
0.5 inches water, system efficiency has deteriorated to md ™ short le $ 51 overlvm g the spring 46 with a 
the point where the filter should be changed. If left tapped hole 52 for receiving the hollow threaded screw 
unchanged, the filter will then rapidly load up with dirt 30 49 * Rotatio11 of screw 49 by disc 53 raises and lowers the 
causing a serious blockage. Sensor 10 is installed down- screw ? 9 10 aQ J ust the tension of spring A hole 54 in the 
stream of the filter to sense the occurrence of a harmful * of a size to enable removal of the cover over 
pressure drop. the screw 49 and disc 53. 

Referring now to FIGS. 2-4, the sensor 10 comprises The electrical operation of the sensor is explained in 
an integrally molded rectangular housing 20 and tote- 35 connection with the schematic wiring diagram of FIG. 
grally molded rectangular cover 21 joined at over- ^ A conventional nine volt battery is connected to one 
lapped peripheral joint 22. The interior of the housing is terminal of a signaling device 45 which may be an 
formed with an integral circular well 23. A plastic bel- L.E.D. or a buzzer. The other terminal of signaling 
lows 24 is adhesively bonded to a top peripheral portion device 45 is connected to the common terminal of mi- 
25 of well 23 to form an airtight chamber 26. A probe 27 40 croswitch 33. The normally open terminal (NO) of the 
is integrally molded to the housing 20. The probe 27 microswitch is connected to the other side of the bat- 
extends through a hole provided in the wall 28 of the terv - When the plunger 36 of the microswitch 33 is 
blower housing 29 shown in FIG. 1 for the purpose of depressed by lever arm 35, a circuit is completed to 
conveying the pressure in the blower housing into the energize the signaling device. A test switch 44 is wired 
chamber 26. The probe is provided with a pointed end 45 m parallel with the microswitch and when closed, will 
to assist in puncturing fiberglass ducts. energize the signaling device to determine the condition 

While the probe 27 is shown extending into the of the battery and the signaling device, 

blower housing when the filter is located to the furnace In operation, the sensor is mounted on the intake duct 

proper, in those situations where the filter is mounted in or the air handler housing between the filter and blower 

a duct remote from the furnace, probe 27 may project 50 intake. If the duct or housing is of metal, a hole is drilled 

into the duct between the filter and blower intake. of the size of the probe 27 and the probe is inserted 

A bellows operator 30 is integrally formed with bel- through the hole so as to be responsive to the pressure 

lows 24 and extends from a central portion thereof. The within the duct or housing. A piece of double-sided 

operator 30 is provided with an opening 31 to receive a adhesive tape may be used to fix the sensor housing to 

switch operating lever to be presently described. A pair 55 the metal wall. If the duct is of Fiberglass, the probe 

of spaced parallel support plates 32 extend from the may be inserted directly into the Fiberglass, A pointed 

housing and support a conventional microswitch 33 end is provided to puncture the Fiberglass wall, 

therebetween by means of fasteners 34. The micro- As the filter accumulates dirt, the pressure will drop 

switch is operated by a swinging lever arm 35 pivotally between the filter and blower inlet. The pressure drop 

connected at one end to the microswitch to overlie and 60 or vacuum to the duct is conveyed to the bellows by the 

depress a microswitch operating plunger 36 to conven- probe. The presence of a vacuum allows atmospheric 

tional fashion. The other free end of lever arm 35 is pressure acting on the outside of the bellows to push it 

inserted within the opening 31 to the bellows operator into the chamber 26. Atmospheric pressure acting on 

30. Movement of bellows 24 in response to changes in the bellows is sufficiently close to the pressure in the 

pressure to chamber 26 operates lever arm 35 to control 65 duct upstream of the filter to permit its use without any 

the microswitch. significant loss to accuracy. At a presettable vacuum 

Three integrally molded spaced plates 37, 38, 39 ex- keyed to a typical dirty filter, the switch lever 35 will be 

tend from the bottom of the housing and enclose a bat- depressed to operate the microswitch and complete the 
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circuit to the signaling device. This will alert the occu- connecting said battery, said switch and said signaling 

pant to the need for a filter change. device whereby a drop in pressure in said duct will be 

In those instances requiring a special vacuum setting, sensed by said bellows to actuate said switch thereby 

the modification shown in FIG. 5 can be used to energizing said signaling device, said probe having an 

achieve any desirable setting. 5 end cut at an angle to facilitate penetration of a Fiber- 

I claim: glass duct; and inclu ding adhesive strips attached to said 

1. In an air handling system wherein an air filter is external mounting surface to adhesively secure said 

situated upstream of the intake of an air blower in a duct sensor container directly to said duct with the probe 

system, a sensor mounted externally on the duct with a extending into said duct. 

probe extending internally of the duct between the filter 10 2. The combination of claim I wherein said container 

and blower to sense the pressure drop caused by dirt includes a separable cover overlying said interior hous- 

accumulatmg on the filter surface, said sensor compris- ing portion. 

ing a molded plastic container having an external 3. The combination of claim 2 wherein said signaling 

mounting surface and an interior housing portion, an device is mounted on said cover, 

integrally formed circular well in said housing portion, 15 4. The combination of claim 3 including a manually 

said circular well having a top peripheral portion, a operated switch mounted on said cover, said manually 

plastic bellows bonded to said top peripheral portion of operated switch being in series circuit relationship with 

said circular well, said probe being of rigid construction said battery and signaling device to actuate said signal, 

and bonded to said external mounting surface to project ing device to manually test the integrity of the battery 

outwardly therefrom into said duct, said probe being in 20 and signaling device. 

fluid communication with said bellows, an operating 5. The combination of claim 1 including an adjust- 

arm linked to said bellows and being responsive to ment screw mounted on said cover to overlie said oper- 

movement of said bellows, a switch operated by said ating arm, adjustment of said screw controlling the 

arm, a battery mounted within said interior housing, a tension on said arm. 

signaling device mounted on said container, circuitry 25 ***** 
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